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A mendments to the Claims 

Please amend the claims as follows: s 



1 . (Currently Amended) An implantable system, comprising: 

a sensor plurality of sensors for detecting heart sounds and for generating sensed signals 

representative of the heart sounds; 

an interface circuit for communicating with an external system; and 
a control circuit that includes an ensemble averager, coupled tojfai sea** plurality of 
sensors and the interface circuit, configured to receive the sensed signals, to generate data 
representative of the heart sounds from the sensed signals fromafi average of the signals, and to 
transmit the data to the external system via the mterface circA wherein the sensor, interface 
circuit and control circuit are implantable. 

2. (Currently Amended) The system of clan/l , wherein the ooncor includ e s plurality of 
sensors include an accelerometer. 

3. (Currently Amended) The system ojcfakn 1, further comprising an implantable housing for 
the control circuit, wherein the sensof a plurality of sensors are located internal to the 
implantable housing. 

4. (Currently Amended) TJte system of claim 1, further comprising an implantable housing for 
the control circuit, whej&n the s e nsor i o plurality of sensors are located external to the 
implantable housing 

5. (Original) The system of claim 1, wherein the interface circuit is configured to communicate 
with the ext«!rnal system using radio-frequency (RF) signals. 

6. (Original) The system of claim 1, wherein the interface circuit is configured to communicate 
with'the external system using optical signals. 
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7. (Original) The system of claim 1. wherein the data transmitted by the control circuitt/the 
external system includes raw data determined by digitizing the sensed signals. 

8. (Original) The system of claim 1, wherein the. data transmitted by the cont^circuit to the 
external system includes processed data from processing the sensed signal 



\ 



9. (Currently Amended) An implantabl e A system, comprising: 

a first sensor for detecting heart sounds and for generating^* sensed signals 
representative of the heart sounds; 

a second sensor for detecting cardiac electrical sights and for generating second sensed 
signals representative of the cardiac electrical signals; 

an interface circuit for communicatirig with^an external system; and 
a control circuit that includes a bandpassyfuter and an ensemble averager, coupled to the 
sensors and the interface circuit, configuredyreceive the first and second sensed signals, to 
generate first data representative of the heart sounds from the first sensed signals by filtering and 
averaging the signals, to generate second data representative of the cardiac electrical signals from 
the second sensed signals, and to transmit the first data and the second data to the external 
system via the interface circuit fo/simultaneo uslv outmitting the first sensed signals and the 
seennd sensed signals. wherein4e first sensor, second sensor, interface circuit and control 
circuit are implantable. 



10. (Original) The system of claim 9, wherein the first sensor includes an accelerometer. 

1 1 . (Original) Tbfe system of claim 9, further comprising an implantable housing for the control 
circuit, whereii/ the first sensor is internal to the implantable housing. 

12. (Orighfel) The system of claim 9, further comprising an implantable housing for the control 
circuit, /herein the first sensor is external to the implantable housing. 
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13. (Original) The system of claim 9, wherein the second sensor includes an EGM sensi^ 
electrode and the second sensed signals are representative of EGM electrical signals/ 

14. (Original) The system of claim 9, wherein fee second seijsor includes an atrial sensing 
electrode and the second sensed signals are representative of atrial electrical signals. 

15. (Original) The system of claim 9, wherein the second sensor includes a ventricular sensing 
electrode and the second sensed signals are representative of ventricular electrical signals. 

16. (Previously Presented) The system of claim 9, where/the second sensor is adapted to be 
disposed in the right side of the heart. / 

17. (Previously Presented) The system of claim/ wherein ^ secona sensor is adapted to be 
disposed in the left side of the heart. / 

18. (Original) The system of claim 9y4erein the first data transmitted by the control circuit to 
the external system includes raw da<a determined by digitizing the first sensed signals. 

19. (Original) The system ofelaim 9, wherein the first data transmitted by the control circuit to 
the external system includes processed data from processing the first sensed signals. 

20. (Currently Amended) An implantable A system, comprising: 

a first sensor for detecting heart sounds and for generating first sensed signals 
representatiWof the heart sounds; 

a s/cond sensor for detecting first cardiac electrical signals and for generating second 
sensed signals representative of the first cardiac electrical signals; 

/ a third sensor for detecting second cardiac electrical signals and for generating third 
sensed signals representative of the second cardiac electrical signals; 
/ an interface circuit for communicating with an external system; and 
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a control circuit that includes an ensemble averager and a systole detector, couple^ the 
sensors and interface circuit, configured to receive the first, second and third sensed^als, to 
generate first data representative of the heart sounds from the first sensed signally an ensemble 
average triggered from the detection of systole, generate second data repressive of the fust 
cardiac electrical signals from the second sensed signals, generate third^ta representative of the 
second cardiac electrical signals from the third sensed signals, and^mit the first, second and 
third data to the external system via the interface circuit for simultaneously outputting the first, 
second and third sensed signals, wherein the sensors, interfac/circuit and control circuit are 
implantable. 



21. (Original) The system of claim 20, wherein the^first sensor includes an accelerometer. 

22. (Original) The system of claim 20, wherein the second sensor includes an atrial sensing 
electrode, and the third sensor includes a ytotricular sensing electrode. 

23-55. (Previously Canceled) 

56. (Currently Amended) A method of outputting heart sounds using an implanted sensor, 
comprising: 

detecting heart sounds using a plurality of first implanted se asor sensors; 
generating data representative of the heart sounds using ensemble averaging; and 
transmitting data representative of the heart sounds to an external system. 



57. (Currently Afnended) The method of claim 56, further comprising detecting first cardiac 
electrical signals using a second implanted sensor, a&d transmitting data representative of the 
first cardia/electrical signals to the external syste m, and simultaneou sly displaying the data 
representative of the heart sounds and the data representative of the first cardiac electrical 
signals^ 
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58. (Currently Amended) The method of claim 57, further comprising detecting secondcafdfac 
electrical signals using a third implanted sensor, aad transmitting data representative/f the 
second cardiac electrical signals to the external system nnd sirnnltaneonsl y dimtafrm dato 
r^resentative of** ***** sounds. th » Hat* re presentative, of the first cardiac Metrical signals, 
and the data r e presentative of the second cardiac ele ctrical signals .. 

59. (Currently Amended) A method of outputting heart sounds nsi^g an implanted system, 
comprising: 

generating first data representative of heart sounds h/the implanted system using 
ensemble averaging; 

receiving the first data l c proocntativo of drtcrttocart soun ds from the implanted system; 
generating control signals using the first daw; 

generating timing comparison control sisals indicativ e of a timing of the control signals; 

and 

applying the control signals and th£ timin g comparis on control signals to an output 
device to cause the output device to generate outputs which are representative of the detected 
heart sounds and timing informatiotrrelated to t he heart sounds. 

60. (Original) The method of efeim 59, further comprising receiving surface ECG data, wherein 
generating the control signal also includes using the surface ECG data, and applying the control 
signals to the output device also causes the output device to generate surface ECG outputs which 
are representative of the surface ECG. 



61. (Original) The method of claim 60, further comprising outputting relative timing information 
between the hfJart sounds and surface ECG events on the output device. 

62. (Original) The method of claim 59, further comprising receiving second data representative 
of first/ardiac electrical signals from the implanted system wherein generating the control 
signals includes using the second data, and applying the control signals to the output devic 
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causes the output device to generate outputs which are representative of the heart sounds an,3 
first cardiac electrical signals. 

63. (Original) The method of claim 62, further comprising outputting relative^ing information 
between the heart sounds and the first cardiac electrical signals on the ou#ut device. 

64. (Original) The method of claim 62, further comprising re^ivjxfg third data representative of 
second cardiac electrical signals from the implanted system, wherein generating the control 
signals includes using the third data, and applying the conjafel signals to the output device causes 
the output device to generate outputs which are representative of the heart sounds, and the first 
and second cardiac electrical signals. 



65. (Original) The method of claim 64 7 furthpf comprising outputting relative timing information 
between the heart sounds, the first cardiac/clectrical signals, and the second cardiac electrical 
signals on the output device. 

66-72. (Previously Canceled) 

73. (Previously Added) The system of claim 1, wherein the control circuit further includes a 
systole detector coupled to/the ensemble averager wherein detection of systole triggers the 
ensemble averager. 

74. (Previously Addfed) The system of claim 1, wherein the control circuit further includes a 
band pass filter copied to the sensor and ensemble averager, wherein the output of the band pass 
filter is applied/o the ensemble averager- 

75. (Previously Added) The system of claim 1, wherein the control circuit further includes: 
a Joand pass filter to receive signals from the sensor; 

i rectifier coupled to the band pass filter; and 
a low pass filter coupled to the rectifier and the ensemble averager. 
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76. (Previously Added) The system of claim 59^ie^rrthe averagiDg includes sequentially 
averaging a number of completed caidkcpyelefover a period of time. 

77. (Previously AddedVpK^tem of claim 59, wherein the averaging includes averaging a 
number of completetfcardiac cycles while a patient condition is present. 



Received from < 6123393061 > at 1016/03 4:28:19 PM [Eastern Daylight Time] 



